A series of 144 elective Caesarean sections is reported. One hundred and five patients had no evidence of placental dysfunction (group A), of whom 57 (40 with vertex presentation) received extradural analgesia. The remaining 39 patients comprised group B. The uterine incision to delivery (U-D) interval was little inflnrncrd by presentation, but was longer with extradural block. Among group A patients Apgar-minuscolour scores and the time to sustained respiration after general anaesthesia were poorer than after extradural analgesia, breech presenting infants being prominent in this regard. The contrast was marked when the U-D interval was relatively prolonged. When the U-D interval was less than 90 s the inf antt born under extradural analgesia were marginally more acidotk than those born under general anaesthesia; in the latter there was a correlation between the duration of the U-D interval and neonatal acidosis, a feature which was not evident in the extradural series. The small numbers of group B cases precluded statistical evaluation, but the results reflected contrasts similar to those found among group A patients.
Several studies have compared the condition of infants delivered by elective Caesarean section under general anaesthesia with that when regional analgesia was provided (Datta and Brown, 1977; James etal., 1977; Palahniuk etal., 1977; Hollmen et ah, 1978; Downing, Houlton and Barclay, 1979; Fox et ah, 1979) . The opinion of the majority vas that infants delivered under regional analgesia were in comparatively better condition. Although the possible influence of the duration of the uterine incision-delivery (U-D) interval was referred to by Downing, Houlton and Barclay (1979) and James and colleagues (1977) , consideration has apparently not been given to the possibility that the presentation of the infant at the time of the Caesarean section might influence its condition immediately after birth. A comparative analysis considering these two factors is described.
PATIENTS AND METHODS

Patients
One hundred and forty-four patients underwent elective Caesarean section-that is, they were not in established labour and their membranes were intact. They were classified according to obstetric status and to the presentation of the fetus at the time of operation. Group A patients (n = 105) conformed to the definition previously applied (Crawford, 1962) , providing no evidence suggestive of placental dysfunction, being of gestational age at least 36 completed weeks, and with an infant of birth weight at least 2.5 kg. The remaining patients were classified as belonging to group B. Two categories of the mode of presentation were recognized: vertex (Group A, 74 and group B, 33) and breech (group A, 31 and group B, 6), although a small number of instances of transverse lie were included in the latter group.
Techniques
All patients received Mist. mag. trisil. BPC 15 ml immediately before leaving the antenatal ward and were provided with a journey-tilt (Crawford, Burton and Davies, 1973) during transport to either an anaesthetic room (for general anaesthesia) or a delivery room (for initiation of an extradural blockade). Each patient received Hartmann's solution i.v.
The choice between general anaesthesia and extradural analgesia was predominantly dependent upon the decision of the mother made after full explanation. Obstetric preference occasionally contributed to the decision, as did the anaesthetist's consideration of certain attributes such as anticipated difficulty at intubation, maternal obesity and, among group B patients, perinatal fragility.
General anaesthesia. Our standard technique was used: a 15° lateral tilt on a wedge; a second dose of the antacid was given; pre-oxygenation for 4-5 min followed successively by: hyoscine 0.4mg i.v., the application of cricoid pressure; thiopentone 25O-3OOmg i.v.; suxamethonium lOOmg i.v.; endotracheal intubation; maintenance of anaesthesia with an inhaled mixture of nitrous oxide 4 litre min" 1 , oxygen 8 litre min" 1 and trichloroethylene 0.2vol% administered via a Howell ventilator; and maintenance of neuromuscular blockade with an i.v. infusion of suxamethonium 1 mgml"
1 . The interval in minutes between the induction of anaesthesia and complete delivery of the infant (I-D interval) was noted.
Fifty-seven group A patients (including 40 with vertex presentation) received general anaesthesia, as did 22 group B patients (all with vertex presentation).
Extradural analgesia. The technique used has been described in detail previously (Crawford, 1980) . Briefly, it consists of pre-loading the circulation with at least 1 litre of Hartmann's solution, administering the first dose of 0.5% bupivacaine plain 10-15 ml while the patient sits, and injecting incremental doses (5-10 ml) of this solution with the patient in the horizontal lateral position until satisfactory blockade, extending from T6 to S 5, has been achieved. Concurrently, a further 1 litre of Hartmann's solution is infused i.v. When satisfactory blockade has been achieved, the patient is transported to the operating theatre, tilted laterally on a wedge. Oxygen approximately 6 litre min" 1 is supplied via a loosely-fitting face-mask. The smallest volume of bupivacaine administered before delivery was 20 ml, largest was 71 ml, the mean value being 34.5 ml.
Forty-eight group A patients (including 34 with vertex presentation) received extradural analgesia, as did 17 group B patients (of whom 11 had a vertex presentation).
Other observations
The interval between the initial incision into the myometrium and complete delivery of the infant (U-D interval) was measured precisely in seconds. A sample of maternal blood (usually arterial, occasionally venous) was drawn into a heparinized syringe at the time of delivery. A loop of umbilical cord was secured between two pairs of forceps immediately after delivery, and samples of umbilical vein (UV) and umbilical artery (UA) blood promptly drawn from this into heparinized syringes. The acid-base and respiratory gas values of the three specimens of blood were assayed using a Corning 175 automatic pH/blood-gas system situated adjacent to the theatre.
The Apgar-minus-colour scores at 1 and 5 min ((A -Qi and (A -C) 5 ) were assessed and recorded by a paediatrician, as was the time to sustained respiration (TSR) (min).
Standard statistical methods were used to compare the groups: one-way analyses of variance and Student's f test on appropriate contrasts of the group means. Comparisons of frequency data such as the Apgar scores were made using Chi-squared tests or Fisher's exact test when necessary.
RESULTS
No patient exhibited a decrease in systolic arterial pressure of 20 mm Hg or greater and none was given a vasopressor.
(U-D) intervals (group A) (table I)
Under general anaesthesia the mean U-D interval was slightly shorter when the fetus was presenting as a vertex than when the presentation was by the breech, and under extradural analgesia the opposite was the case. In neither instance, however, was the difference statistically significant. Among cases of breech presentation, the mean U-D interval was very slightly longer under extradural block than under general anaesthesia. Among cases of vertex presentation the mean U-D interval was significantly longer under extradural analgesia than under general anaesthesia (P<0.05). Inclusion of patients in group B in a similar analysis did not alter these relationships. 
Acid-base values (group A)
The mean values of the acid-base characteristics of maternal arterial (MA) blood at the time of delivery (table II) ences related to the fetal presentation, but that respiratory alkalosis was more marked in those mothers receiving general anaesthesia than in those delivered under extradural block.
The mean values of the UA acid-base variables (table III) show a slight but not significant tendency for the vertex infants to be less acidotic than the breech. Umbilical vein (UV) pH was significantly greater and UV POO2 significantly less among the entire GA group when contrasted with the entire extradural analgesia group (P<0.05 for pH and P< 0.001 for PCO2). Correspondingly, there were no significant differences in materno-fetal gradient related to presentation, but the gradients MA-UA and MA-UV were significantly greater for pH and PCO 2 (both P<0.02) in the general anaesthesia series than in the extradural series.
Acid-base status andl-D interval (group A)
The I-D interval among patients with vertex presentation ranged from lOmin to 31min, and among breech presentations from 10 min to 23 min.
Scatter plots of the acid-base variables against the duration of the I-D interval showed a good deal of apparently random fluctuation in each group and no evidence was found of any worthwhile relationship or correlation.
Acid-base status and U-D interval (group A)
Almost all the scatter plots of acid-base values against U-D interval from the infants delivered under extradural analgesia, whether breech or ver-tex, showed apparent randomness and absence of correlation. In the general anaesthesia groups, there was more evidence of a tendency for long U-D times to be associated with increasing acidosis, with significant correlations particularly in the larger vertex group. The most notable correlations with U-D interval (all statistically significant at P < 0.03) were those with UA pH (-0.32); UA PCO 2 (0.30); UVpH (-0.33) and UVPCO 2 (0.37), but even these correlations suggest only a weak relationship.
This contrast between the methods of anaesthesia can be seen by comparing patients in whom the U-D interval did not exceed 90s with the remainder (table IV). In the extradural series the differences in acid -base status of the neonates were very small and without statistical significance. In the general anaesthesia series, the infants delivered after a U-D interval of more than 90 s were significantly more acidotic than were the remainder.
Apgar-minus-colour scores and time to sustained respiration (group A)
A comparison of the Apgar-minus-colour scores and of TSR less than 1 min can be seen from the distribution of the actual scores. Table V shows the large proportion of very low scores in breech infants delivered under general anaesthesia, and that those infants presenting by the vertex had a higher frequency of low scores in the general anaesthesia group than in the extradural analgesia series. In fact, the general anaesthesia group had a significantly lower percentage of perfect (A -C)i scores and TSR of less than 1 min than the extradural analgesia group (both P<0.05) for both breech and vertex presentations. 
(A -C) scores and TSR in relationship to I-Dand U-D intervals
In view of the previous results, it is notable that the series of breech presentations delivered under general anaesthesia, which was the group with the worst occurrence of imperfect scores and prolonged TSR, did not have the greatest mean U-D value, as might have been expected. The general pattern of results concerning the relationship of the two intervals to the (A -C)i scores can be seen from figures 1 and 2.
Among vertex presentations delivered under general anaesthesia, the clinical conditiqn of the infant at delivery (the 1-min score) was apparently not influenced by the duration of the I-D interval, and the same held true, at least up to 19 min, for breech presentations. However, long durations of the U-D interval appeared to be associated with poor 1-min scores in infants delivered under general anaesthesia, whether they presented by the vertex or breech, but to be of little or no significance to the clinical status of infants delivered under extradural block, which was rarely imperfect.
Pre-eclampsia and diabetes
There was only one breech presentation (a diabetic delivered under extradural analgesia) in these two categories. Among the 19 infants presenting by the vertex, 13 were delivered under general anaesthesia (including seven diabetics) and six under extradural block (four diabetic). The sample sizes are too small to make statistical tests meaningful. However, the mean values of acid-base status revealed that these infants were more acidotic than were those in group A, and the (A -C) scores of those infants delivered under general anaesthesia were considerably poorer than those of group A infants, although the six group B infants delivered under extradural block exhibited almost perfect (A -C) scores. 
DISCUSSION
The results of this study confirmed our earlier finding (Crawford, Burton and Davies, 1973) that, in the context of our obstetric practice, neither the acid-base status nor the (A-C) scores of group A infants delivered under general anaesthesia was systematically influenced by the duration of the I-D interval. A recent report by Datta, Ostheimer and colleagues (1981) suggested that the extent of the I-D interval was of significant import to the condition of the infant. However, in their series a large number of infants (39 of a total 60) were delivered less than 8 min after induction, whereas in our series none was delivered in less than 10 min. We suggest, therefore, that if protraction of the I-D interval does adversely affect the infant, the tendency is not consistently progressive after the first 10 inin. The presentation of the infant by breech or vertex did not appear consistently to influence the duration of the U-D interval, suggesting that a breech presentation, in our service, does not impose great difficulty in extracting the infant from within the uterine cavity. The U-D interval tended to be longer when the operation was conducted under the extradural analgesia. This perhaps reflects pressure upon the obstetrician to act with more deliberation and gentleness when the patient is awake, and might have been expected to lead to increase in the frequency of fetal acidosis, in view of our previous observation (Crawford and Davies, 1975) . Indeed, Downing, Houlton and Barclay (1979) observed such to be the case in their series, and James and co-workers (1977) presented evidence suggestive of a similar relationship. However, whilst our former contention holds true in repect to general anaesthesia, we have found no evidence of it here for Caesarean sections conducted under extradural block. Datta, Ostheimer and colleagues (1981) reported a similar distinction between general anaesthesia and spinal analgesia and suggested that the contrast reflected the effects upon the fetus of a more prolonged period of maternal hyperventilation under general anaesthesia. This explanation could be considered as reasonable in the context of their study, because, as has been mentioned, their I-D interval was often less than 8 min and, apparently, their U-D interval was greater than 3 min in 29 of 115 patients (whereas we encountered a U-D interval greater than 3 min in only three out of 57 patients). It is difficult to see how such a suggestion could apply to our series, such that 90-180 s of "hyperventilation" superimposed upon a preceding period of 10-31 min of similar ventilatory management was sufficient to cause the distinction depicted in table VI. Furthermore, bearing in mind that in pregnancy the normal PCO 2 of MA blood is approximately 4.5 kPa, it is apparent that our patients were not strikingly hypocarbic.
It could be argued that patients who received general anaesthesia had a relatively high level of circulating catecholamines, causing a reduction in placental blood flow and thus leading to increased fetal acidosis, whereas this response to surgery was blocked by regional analgesia. However, none of the patients reported awareness or unpleasant dreams during the operation. Also, if the distinction between general anaesthesia and extradural analgesia were related to catecholamine response we would anticipate finding a correlation between the fetal acid-base status and the I-D interval. It is, however, possible that a regional block prevents a local vasoconstrictor response which, under general anaesthesia, is evoked by handling of the uterus. We must confess to having no convincing explanation of the observed contrast between general anaesthesia and extradural analgesia in respect of the differing effects of prolongation of the U-D interval upon the acid-base status of the neonate.
We confirmed our previous findings (Crawford, Burton and Davies, 1973; Crawford and Davies, 1975) about the clinical condition ((A-C) scores) of the neonates. The duration of the I-D interval had little effect in determining the clinical condition of the infant at delivery, but a long U-D interval was associated with poor condition. Previously, we postulated that this could be a result either of interference with utero-placental blood flow during the time elapsing between incision of the myometrium and complete delivery of the infant, or of prolonged handling of the infant whilst it was being extracted from within the uterine cavity. However, it does not appear ( fig. 2 ) that the duration of the U-D interval substantially affects the condition of the infant delivered under extradural analgesia. These findings complement those reported by Datta, Ostheimer and colleagues (1981) and, as suggested above, might reflect the fact that an extradural block inhibits a local vasoconstrictor response to handling of the uterus.
A further contrast is that between vertex and breech presentations delivered under general anaesthesia. The clinical condition at delivery of such infants presenting by the breech was deplorably poor. This partly reflects the slightly longer U-D interval associated with breech infants ( fig. 2 ), but this is unlikely to be the complete explanation. Since the head of the breech infant is the last part to be delivered, and the infant is being stimulated during delivery, it will tend to gasp and inhale liquor, thus inducing reflex apnoea. However, a similar contrast between vertex and breech was not seen among infants delivered under an extradural block, the vast majority of whom had perfect scores. It would be logical to suppose that when infants were mildly depressed-as by transplacentally derived anaesthetic drugs-they would be less likely to gasp during delivery and that hence the "extradural breech" infants would exhibit a greater tendency to depression. However, the groups under review are small and confirmation of our observation is needed before seeking further explanation.
These findings have some relevance to clinical practice. Although a Caesarean section conducted under extradural analgesia tends to be associated with a comparatively long U-D interval, prolongation of this interval beyond 90s-at least up to 3 min-is not associated with the increase in neonatal acidosis observed among Caesarean sections conducted under general anaesthesia. Among infants delivered following a U-D interval of less than 90 s, those whose mothers have a general anaesthetic tend to be slightly less acidotdc than those delivered under extradural block, but this contrast is reflective mainly of the maternal hypocarbia associated with our techniques of general anaesthesia.
The clinical condition of the infants provides a much more distinct contrast. Infants delivered under extradural analgesia are in better condition than those delivered under general anaethesia, and this is particularly so for infants presenting by the breech. Furthermore, when delivery is conducted under general anaesthesia, infants presenting by the breech tend to be considerably more depressed than do vertex-presenting infants. The latter finding is of relevance in the definition of procedures for pertinent clinical investigations: (i) if techniques of general anaesthesia for elective Caesarean section are to be compared, the matching of cases must include reference to the presentation of the infant; (ii) when attempts are made to assess the respective merits of vaginal delivery of a breech and of abdominal delivery, the latter group should include only those cases in which the infant was presenting by the breech at the time of operation.
The question might be raised whether the fact that the infants delivered under general anaesthesia, and especially those presenting by the breech, exhibited a notably high frequency of clinical depression is of any serious import, in view of the fact that their acid-base status was as good as that of the infants delivered under extradural block. There are two answers: first, it is preferable to avoid, if possible, depression of an infant at the time of delivery; second, in certain categories, such as immaturity or infants who have been subjected to asphyxia within the uterus, clinical depression as a result of the choice of general anaesthesia rather than extradural analgesia could be of considerable significance to the post-natal course. A related point is that when a Caesarean section is performed for the delivery of a pre-term infant there is likely to be difficulty in extracting the infant through the incision made in a poorly-formed lower uterine segment and, as a result, a relatively prolonged U-D interval. Our results suggest that, if such an operation is performed under general anaesthesia, the immature infant will, as a result of the prolonged U-D interval, show more signs of clinical depression than would have been the case had an extradural block been provided.
The cord (and maternal) blood acid-base values derived from our few diabetic patients delivered under extradural analgesia matched quite closely those reported by Datta, Brown and colleagues (1981) from a series in which maternal hypotension was not a feature. The difficulties inherent in classifying the extent of placental dysfunction in patients with either diabetes or moderate or severe pre-eclampsia render it almost impossible to make a valid comparison of techniques of anaesthesia for such patients. However, we did observe that the Apgar scores of infants in these categories were better in the extradural analgesia series than in the group of patients who received general anaesthesia.
